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In the Claims 

j ' 

I 
I 

1[ (Cun-cndy Three Times Amended) A method for removing polymer etch 
residue from an etched opening in a silicon wafer device comprising: 

forming an opening in an insulating layer, wherein a polymer etch residue 
DO j 

m remains within said opening after the opening forming step; and 

^ cpntacting said opening with a plasma to remove said polymer etch residue, said 

3^ plasma generated from a gas consisting essentially of ammonia. 

|— 2!. (Original) The method of claim 1, wherein said opening is a High Aspect 

m 

Q Ratio (HA^) contact opening. 



3l. (Original) The method of claim 2, wherein said contacting is performed 

I 

under conditions cflfcctive to remove said etch residue without substantially increasing the 

I 

size of said (opening. 

4. (Original) The method of claim 3, wherein said opening is contacted with 
ammonia gis in the absence of oxygen. 

^. (Previously Cancelled) 

I 

i 

6. (previously Amended) The method of claim 2, wherein said contacting is 
done at a temperature within the range of about 250-500° C. 

7. (Original) The method of claim 6, wherein said contacting is performed in a 
plasma reaqtor within a power reactor range of about 500 - 2500 watts. 

4. (Original) The method of claim 7, wherein said contacting is performed 
within a poiwcr range of about 1500 - 2000 watts. 
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9i (Origiml) The method of claim 7, wherein said contacting is performed with 
an ammoniaj gas flow rate within the range of about 500 to 1000 SCCM. 

i 

lb. (Original) The method of claim 9, wherein said contacting is performed at 
power of abjout 1900 watts and a temperamrc of about 350**C, 

11. (Original) The method of claim 10, wherein said contacting is performed 
JYI with an amrponia gas flow rate of about 750 SCCM. 

> li2. (Original) The method of claim 9, wherein said contacting is performed for 

^ a period of less than about 100 seconds, 

^ i 

P 13. (Original) The method of claim 12, wherein said contacting is performed 

1^ for a perio(^ of not more than about 75 seconds, 



o 



(Previously Amended) The method of claim 1> further comprising forming 
a conductive layer at a bottom of said opening following said contacting step. 

15. (Previously Amended) The method of claim 1, wherein said contacting step 
produces s^con nitride at a bottom of said opening, said method further comprising 
removing sjaid silicon nitride. 

I 

16. (Currently Twice Amended) A method for removing polymer etch residue 
from an etched opening in a silicon wafer device, comprising the steps of: 

i 

contacting said opening with an oxygen contaimn g a plasma consisting of 
oxygen to Remove a portion of said etch residue , stopping said oxygen plasma contacting 
before said! polymer etch residue is completely removed and thereafter removin|g anv 
remaining said residue by contacting said opening with a second plasma, said second 
plasma gcricr atcd from consisting of a hydrogen containing gas. 
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it- (Previously Amended) The method of claim 16, wherein said contact 
opening is aipi High Aspect Ratio (HAR) opening, and said second plasma contacting step is 
performed under conditions effective to remove said etch residue without substantially 
increasing ttie size of said opening, 

1^ , (Previously Amended) The method of claim 17, wherein said second 
plasma contacting occurs in the absence of oxygen. 

m ! 

CO 19. (CanccUcd) 

^ 2p. (Previously Amended) The method of claim 18, wherein said second 

^ plasma contacting is performed at a temperature within the range of about 250 - SOO^ C. 

CD 

I— I 

m 2[l . (Previously Amended) The method of claim 18, wherein said second 

Q plasma contlacting is performed in a reactor operating in a power range of about 500-5000 



watts. \ 

2(2, (Previously Amended) The method of claim 20, wherein said second 

plasma contkcting is performed at a temperature of about 3S0°C. 

I 

2|3, (Original) The method of claim 21, wherein said reactor power is about 

i 

1900 watts.j 

i 

2j4. (Previously Amended) The method of claim 21, wherein said second plasma 
contacting ib performed at a flow rate within the range of about 100 to 4000 SCCM. 

2:5, (Previously Amended) The method of claim 15, wherein said second 
plasma contacting is performed for a period of time sufficient to remove said residue from a 

bottom of sjaid opening. 

I 
I 

26. (Previously Amended) The method of claim 25, wherein said bottom of 
said opening is not oxidized during said second plasma contacting step. 
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2(7. (Original) The method of claim 24, wherein said contacting is performed 
for a period! of less than about 100 seconds. 

2(8. (Original) The method of claim 27, wherein said contacting is performed 
for a periodi of not more than about 75 seconds, 

2{9, (Currently Three Times Amended) A method of forming a contact opening 

in a semicohductor device, comprising: 

) 

i) etching a contact opening in an insuiative layer in said device down to a 
polysilicon jslemcnt of said device; 

tl) contacting said opening with an oxygen plasma to remove a portion of said 
etch residui; and 

i 

4) eleaniftg removing anv remaining etch residue from said etched opening by 
contacting ^aid opening with a plasma gener atcd from consisting of a hydrogen containing 
gas in the ajbscnce of added oxygen. 

^0. (Original) The method of claim 29, wherein said contacting is performed 
under conditions effective to remove said etch residue without substantially increasing the 
size of said [opening. 

31. (Origuial) The method of claim 30, wherein said contacting is performed 
under conciitions which do not oxidize said opening. 

^2. (Previously Cancelled) 

I 

^ 3 , ( Previously Cancelled ) 

^4, (Currcnriy Amended) The method of claim ^ 29, wherein said contacting 

is done in a plasma reactor at a temperature within the range of about 250 - 500** C, with a 

i 

! Pap-e of 9.0 
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reactor povvjcr within die range of about 500 - 2500 watts, with an ammonia gas flow rate 
of about sob to 1000 SCCM, and for a period of no more than 100 seconds. 

^5, (Original) The method of claim 34, wherein said contacting is performed 
within a realtor power range of about 1500 - 2000 watts. 

i 

3'6, (Original) The method of claim 34, wherein said contacting is performed 

U3 with a reaci;or power at about 1900 watts and a tcmperatarc of about 350°C. 
m , 

^ 3f7, (Previously Amended) The method of claim 34, wherein said contacting is 

^ performed at a gas flow rate of 750 SCCM. 

^ i 

Qj 38. (Original) The method of claim 35, wherein said contacting is performed 

m for a period of not more than about 75 seconds. 

o I 

^ 39. (Original) The method of claim 29, further comprising forming a silicide 

-< 

layer at thcj bottom of said contact opening following said contacting operation. 

I 
I 

40, (Previously Cancelled) 



41. (Original) The method of claim 29, wherein an insulating layer is formed 
on said dcvjice prior to said etching and said etching forms a contact hole in said insulating 

layer, j 

j 

42. (Original) The method of claim 41, wherein said etching is dry etching. 

i 

43. (Original) The method of claim 42, wherein said dry etching is performed 
using at least One fluorine-containing gas. 

j 

(Original) The method of claim 43, wherein said fluorine-containing gas is 
at least one gas selected from the group consisting of CH^F^, CHFa^ C^F^, C2HF5, and 
CH3F. I 
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4$-49 (CanceUed) 

I 

I 

5)0, (Currently Twice Amended) A method of forming an integrated circuit 
structure comprising; 

farming an insulating layer over a polysilicon region; 

i 

f<[)rming a high aspect ratio contact opening in said insulating layer down to said 

polysilicon Region using a fluorine containing gas; 

! 

( 

rjcmoving polymer residue from said contact opening using a plasma consisting 
e ssentially of ammonia gas which provides an oxide free bottom of said contact opening, 
and which docs not substantially increase size of said opening; 

forming a silicide layer at the bottom of said opening in contact with said 
polysihcon layer; 

forming a conductor in said opening in electrical contact with silicide layer. 



^1. (Previously Cancelled) 



52. (Original) A method as in claim 50 further comprising removing a potion 
of said pol>[mer residue from said contact opening with oxygen prior to using said gas 
which provides an oxide free bottom of said contact openings 

$3. (Original) A method as in claim 50 wherein said silicide layer is a titanium 
silicide layer. 

i 

54. (Currently Amended) A method for removing polymer etch residue from 
an etched <i)pening in a silicon wafer device comprising: 
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fqnning an opening in an insulating layer, wherein a polymer etch residue 

I 

remains witiiin said opening after the opening forming step; and 

! 

c(j)ntacting said opening with a plasma to remove said polymer etch residue; said 
plasma gencpted from a gas consisting e ss entially of hydrogen gas. 

5 S. (Previously Added) The method of claim 54, wherein said opening is a 
^ High Aspccl: Rado (HAR) contact opening. 

CO ! 

^ performed linder conditions efFcctive to remove said etch residue without substantially 



5|6, (Previously Added) The method of claim 55, wherein said contacting is 
linder conditions efFccti^ 
increasing tiie size of said opening. 



W 
r- 

m 

57. (Previously Added) The method of claim 56, wherein said opening is 

O 

O contacted with hydrogen gas in the absence of oxygen. 

< I 

Els, (Previously Added) The method of claim 55, wherein said contacting is 

done at a tcjmpcraturc within the range of about 250-500^ C, 

I 

^9, (Previously Added) The method of claim 58, wherein said contacting is 
performed jn a plasma reactor within a power reactor range of about 500-2500 watts. 

^0. (Previously Added) The method of claim 59, wherein said contacting is 

j 

performed ^thin a power range of about 1500-2000 watts, 

i 

^1. (Previously Added) The method of claim 59, wherein said contacting is 
performed with a hydrogen gas flow rate within the range of about 500 to 1000 SCCM. 

i 

62. (Previously Added) The mediod of claim 61, wherein said contacting is 
performed ^t power of about 1900 watts and a temperature of about 350'*C. 



n o ^£ n A 
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6^. (Prcviovisly Added) The method of claim 62, wherein said contacting is 

performed tyith a hydrogen gas flow rate of about 750 SCCM. 

I 

6^, (Previously Added) The method of claim 61, wherein said contacting is 
performed f<i>r a period of less than about 100 seconds. 

i 
I 

65. (Previously Added) The method of claim 64, wherein said contacting is 
rn performed f^t a period of not more than about 75 seconds. 

-» I 

^ 66. (Previously Added) The method of claim 54, further comprising forming a 

— conductive layer at a bottom of said opening following said contacting step. 

!> 

67. (Previously Added) The method of claim 54, wherein said contacting step 

m 

Q produces silicon nitride at a bottom of said opening, said method further comprising 
^ removing sajid silicon nitride. 



6!8. (Previously Added) The method of claim 54, wherein said plasma 
contacting performed for a period of time sufficient to remove said residue from a 
bottom of sjaid opening. 

69. (Previously Added) The method of claim 54, wherein a bonom of said 

opening is rjiot oxidized during said plasma contacting step. 

i 

^0, (Currendy Amended) A method for removing polymer etch residue from 

an etched opening in a silicon wafer device comprising: 

t 

I 

forming an opening in an insulating layer, wherein a polymer etch residue 

remains within said opening after the opening forming step; and 

i 

cjontacting said opening with a plasma to remove said polymer etch residue; said 

i 

plasma generated from a gas consisting e ss entially of methane gas. 

I 



m 
o 



"0 
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I 

(Previously Added) The method of daim 70, wherein said opening is a 

High Aspect Ratio (HAR) contact opening, 

I 

i 

7j2. (Previously Added) The method of claim 71, wherein said contacting is 
performed lindcr conditions effective to remove said etch residue without substantially 
increasing t|ie size of said opening, 

i 

I 

7:3. (Previously Added) The method of claim 72, wherein said opening is 

pfl contacted with methane gas in the absence of oxygen. 
CO I 

^ ^4, (Previously Added) Hie method of claim 71, wherein said contacting is 

2 done at a tdmpcraturc within the range of about 250 - 500*^ C. 

5 j 

^ ^5. (Previously Added) The method of claim 74, wherein said contacting is 

— 1 

performed in a plasma reactor within a power reactor range of about 500 - 2500 watts. 



^6. (Previously Added) The method of claim 75, wherein said contacting is 
performed jvithin a power range of about 1500 - 2000 watts. 

I 

%7. (Previously Added) The mcdiod of claim 75, wherein said contacting is 
performed ^th a methane gas flow rate within the range of about 500 to 1000 SCCM. 

I 
I 

/f8. (Previously Added) The method of claim 77, wherein said contacting is 

performed ^t power of about 1900 watts and a temperature of about 350*=*C. 

) 
t 

I 

79, (Previously Added) The method of claim 78, wherein said contacting is 

performed with a methane gas flow rate of about 750 SCCM. 

i 

i 

I 

30. (Previously Added) The method of claim 77, wherein said contacting is 
performed ibr a period of less than about 100 seconds. 
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I 
I 
I 

8l. (Previously Added) The method of claim 80, wherein said contacting is 

I 

performed fpr a period of not more than about 75 seconds. 

i 

8i. (Previously Added) The method of claim 70, fiircher comprising forming a 

conducdve l^yer at a bottom of said opening following said contacting step. 

j 
i 

83, (Previously Added) The method of claim 70, wherein said contacting step 
produces sili|con nitride at a bottom of said opening, said method further comprising 

i . . 

m removing said silicon nitride* 

'A I 

> Sji, (Previously Added) The method of claim 70, wherein said plasma 

^ contacting ii performed for a period of time sufficient to remove said residue firom a 

5 bottom of s^d opening. 

W i 

m I 

85. (Previously Added) The method of claim 70, wherein a bottom of said 

O 

o opening is Aot oxidized during said plasma contacting step. 

< I 

8(6. (Previously Added) The method of claim 16, wherein said hydrogen 



containing ^zs is ammoma gas. 

I 
I 

^7- (Previously Added) The method of claim 16, wherein said hydrogen 

containing ps is hydrogen gas, 

j 

i 

§8. (Previously Added) The method of claim 16, wherein said hydrogen 

containing ^s is methane gas. 

1 

i 
I 

(Previously Added) The method of claim 30, wherein said hydrogen 

j 

containing jgas is ammonia gas. 

i 
I 

^0. (Previously Added) The method of claim 30, wherein said hydrogen 
containing jgas is hydrogen gas. 
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9[l, (Previously Added) The method of claim 30, wherein said hydrogen 
containing ^as is methane gas. 



9[2. (Currently Amended) A method of forming an integrated circuit structure 



compnsmg: 



farming an insulating layer over a polysilicon region; 

I 

forming a high aspect ratio contact opening in said insulating layer down to said 
polysilicon j-egion using a fluorine containing gas; 

rjemoving polymer residue from said contact opening using a plasma consisting 
csflcntially 4f hydrogen gas which provides an oxide free bottom of said contact opening/ 

and which Aoes not substantially increase size of said opening; 

I 

I 

fbrming a silicidc layer at the bottom of said opening in contact with said 
polysilicon ^yer; 

! 

forming a conductor in said opening in electrical contact with silicidc layer. 

t 

■ I 

^3. (Previously Added) A method as in claim 92, further comprising removing 

! 

a portion o^said polymer residue from said contact opening with oxygen prior to using said 
gas which provides an oxide free bottom of said contact opening- 

! 
I 

94. (Previously Added) A method as in claim 92, wherein said silicidc layer is a 
titanium silicidc layer, 



95 . (Currendy Amended) A method of forming an integrated circuit structure 



compnsmg: 



forming an insulating layer over a polysilicon region; 
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forming a high aspect ratio contact opening in said insulating layer down to said 

polysilicon rt^gion using a fluorine containing gas; 

i 

i 

rcbioving polymer residue from said contact opening using a plasma consisting 
e s sentially of methane gas which provides an oxide free bottom of said contact opening, 

and which dpes not substantially increase size of said opening; 

i 
I 

fojrming a silicidc layer at the bottom of said opening in contact with said 
polysilicon ijyer; 

I 

forming a conductor in said opening in electrical contact with silicide layer. 

I 
I 

9^. (Previously Added) A method as in claim 95, further comprising removing 
a portion of said polymer residue from said contact opening with oxygen prior to using said 

gas which provides an oxide free bottom of said contact opening, 

j 

(Previously Added) A method as in claim 95, wherein said silicide layer is a 

I 

titanium silijcide laycr< 



